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things are worshipped indiscriminately in each ; but Miss 
Kingsley has shown that in certain schools certain 
ideas are predominant, and her classification is based 
on a general survey which can afford to ignore minor 
inconsistencies. It is interesting to note that, according 
to Miss Kingsley’s observations, the African, to what¬ 
ever school of fetish he may belong, conceives of a great 
over-God, who has below him lesser spirits including 
man. But this fact does not necessarily support Mr. 
Andrew Lang’s recently promulgated theory as to the 
original purity and elevation of the religious beliefs of 
primitive races, though Miss Kingsley herself is inclined 
to identify her own conception of things with that she 
found current among the peoples she studied. We have 
merely touched on the principal sections of Miss 
Kingsley’s very interesting work, and have not space 
to do more than recommend its perusal to all those 
interested in the religions of the undeveloped races of 
mankind. The reader will find in it much material of 
the greatest scientific importance, while its anecdotes 
and lively style render it one of the most entertaining 
books of travel and observation that has appeared for 
many years. 


OUR BOOK SHELF. 

Catalogue of the Library of the Royal Botanic Gardens, 

Kew. (London, 1899.) 

The issue of this catalogue fittingly commemorates the 
development, up to the last year of the nineteenth century, 
of an adjunct indispensable in the equipment of a centre 
of botanical research so deservedly famous as the Royal 
Botanic Gardens at Kew. The many botanists that have 
enjoyed the access to the library so freely allowed to 
workers in the Herbarium, and have learned to value the 
stores of information contained in it, will rejoice to have 
the catalogue as a guide to render the riches of the 
library still more accessible than in the past. But not to 
those alone that can visit Kew Herbarium is it likely to 
be welcome. Botanists living at a distance that precludes 
frequent visits to Kew Herbarium will find it most useful 
for reference as a guide to the literature of botany, and 
will value it accordingly. 

The size of the library may be judged from the fact 
that a rough calculation shows upwards of 15,000 separate 
entries of books or papers, besides numerous cross- 
references. Of course, all sides of botanical research are 
represented, from the more elementary to the most pro¬ 
found, from the most rigid study of botany as pure science 
to its practical applications to industries and arts, to 
folk-lore, and to its manifold links with other fields of 
study, scientific and literary. Occasionally one meets 
with a title that at the first glance seems to have little 
connection with botany, eg. W. Ridgeway’s “ The Origin 
of Metallic Currency and Weight Standards,” yet these 
only serve to show the curious relations of botany to 
other studies. 

The entries are divided into four series, each arranged 
alphabetically:—(1) General, occupying 683 pages ; (2) 
Travels, 43 pages ; (3) Periodicals and Serials, 47 pages ; 
(4) Manuscripts, 15 pages, large octavo. 

The catalogue has been prepared by Mr. B. Daydon 
Jackson, and is marked by the accuracy so characteristic 
of all his work in botanical bibliography. Despite the 
peculiar risk of errors in transcribing and printing the 
titles and necessary details, many of which are in very 
unfamiliar languages, the freedom from errors is very 
noteworthy. 

An introduction to the volume from the pen of the 
Director of the Gardens gives a brief account of the 
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leading facts in the formation of the library, which 
originated as a public library in 1852, when Miss 
Bromfield presented to the Gardens the botanical books 
that had belonged to her deceased brother, Dr. W. A. 
Bromfield. Sir William Hooker, on his appointment as 
Director in 1841, had offered to make his large private 
library and herbarium available for public use if they 
were suitably accommodated. This was done in a house 
provided for him as Director until 1852, when they were 
transferred to the present Herbarium, though still re¬ 
maining his private property. In 1854 the late George 
Bentham, F.R.S., very generously gave his large 
botanical library to the Herbarium, where in subsequent 
years he long continued those researches by which he so 
greatly advanced the science of botany. In 1867, after 
Sir William Hooker’s death, the Treasury sanctioned the 
purchase for the library of those botanical works that had 
belonged to him and that the library did not possess. 

Valuable legacies and gifts have also been received 
from other sources, and numerous serials are obtained in 
exchange; and purchases are made with occasional 
grants from the Bentham Trust. The sum expended 
from public funds in the formation of the library has 
been very small in comparison with its value, and has 
consisted of a small annual subsidy since 1849, supple¬ 
mented after some years by free binding by the Stationery 
Office. One important source of constant additions—the 
gifts of books and separate papers from the authors—is 
largely the result of the benefits experienced by the 
botanists that come from far and near to pursue re¬ 
searches at Kew. 

The catalogue would become still more valuable to 
botanists if there could be added a subject-division, even 
under large sections, of the multitude of titles that it 
contains. The difficulties of doing so are indeed con¬ 
siderable, but the aid to workers would be very great. 

The Larvae Collector's Guide and Calendar. By J. and 
W. Davis. Pp. 90. (Dartford : J. and W. Davis.) 

The times of the appearances of the British macro- 
lepidoptera are given in this little book, together with 
notes on rearing lepidoptera from eggs, larvae, and pupae. 
Young naturalists should find the volume useful in stock¬ 
ing their butterfly cages, and as a guide to the manage¬ 
ment of insects in the different stages of development. 


LETTERS TO THE EDITOR. 

[ The Editor does not hold kimself responsible for opinions ex¬ 
pressed by his correspondents. Neither can he -undertake 
to return , or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications .] 

A Lecture Experiment on the Relative Thermal 
Conductivities of Various Metals. 

Most lecture experiments on the conductivities of metals 
occupy too much time to be very effective, and in addition are 
often somewhat uncertain in their action. The following 
arrangement may be very quickly and simply put together, and 
by its aid the relative conductivities of a number of metals may 
be quantitatively determined in an interval of about a minute, 
the essential parts of the apparatus being capable of projection 
on a screen. 

A piece of brass tube, about 10 cm. in diameter and 20 cm. 
in length, is closed at one end by means of a brass disc. A 
number of holes are bored in this disc to receive the extremities 
of rods of copper, brass, iron, &c., each rod being 2'5 mm. in 
diameter and about 15 to 20 cm. in length. The rods are 
soldered in position perpendicular to the disc. 

Each rod is provided with a small index, made from a piece 
of copper wire of about - 8 mm. diameter, bent into the form 
shown in Fig. i,a small arrow-head of blackened paper or mica 
being attached by shellac varnish. The rings forming part of 
each index are wound on a rod very slightly larger in diameter 
than the experimental rods. 

To start with, the brass vessel is inverted, an index is slipped 
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on each rod, the single ring (Fig. 1) being left in contact with 
the disc, and a very small amount of paraffin wax is melted 
round the rings. When the vessel is supported with the rods 
downwards, as in Fig. 2, the solid wax holds the indexes in 
position. The arrangement is then placed between the con¬ 
denser and the focussing lens of the lantern, and boiling water 
is poured into the brass vessel. When that part of a metal rod, 
in the neighbourhood of the double ring of the index, reaches the 



Fig. i. —Enlarged view of index. 


melting temperature of the wax, the index commences to slip 
downwards, carrying the wax with it, and when the temper¬ 
atures of the rods have acquired steady values, the indexes will 
have descended to points on the various rods where the wax 
just solidifies, and which, therefore, possess equal temperatures. 
Hence, the conductivities of the various rods are proportional to 
the squares of the distances from the bottom of the brass vessel 
to the respective positions indicated by the several arrow-heads. 



Fig. 2. —Lecture apparatus for demonstrating the relative thermal con¬ 
ductivities of metals. (The left-hand rod is of copper, the middle one 
of brass, and the right-hand one of soft steel.) 

A scale of equal parts, or, better still, a scale of squares, may 
be drawn on the screen, when the relative conductivities may be 
directly read off. 

In Fig. 2, rods of copper, brass and soft steel are shown with 
the indexes in the positions acquired at the end of an experi¬ 
ment. It will be seen that the relative conductivities work out 
to within three or four per cent, of the accepted values for the 
mean conductivities between o° and ioo° C. 

Royal College of Science, July 8. Edwin Edser. 


The Electrical Resistance of the Blood. 

It is no easy task to measure the electrical resistance 
of the blood of a living individual. The principal difficulty 
depends upon the fact that only very small quantities of blood 
can generally be obtained at a time. During the last five years 
many attempts have been made by me to obtain trustworthy and 
consistent results ; various methods and forms of apparatus have 
been employed and subsequently rejected. 

The best results were obtained by placing five cubic milli- 
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metres of freshly-drawn blood between two cup-shaped elec¬ 
trodes three millimetres in diameter, coated with spongy 
platinum, and fixed at 075 mm. apart. 

The average resistance of normal blood at 6o° F. measured 
by Kohlrausch’s method in this apparatus is 550 ohms. A 
striking change may be observed in pernicious anaemia, the 
resistance in this disease being sometimes diminished to about 
one-half that of normal blood. The deduction is that the blood 
in pernicious anaemia contains an abnormal amount of salts, due 
to the destructive metabolism going on. 

Dawson Turner. 


School Laboratory Plans. 

I have long believed that by far the best arrangements of 
the benches in a laboratory for elementary chemical teaching is 
the last one suggested by Mr. Richardson, viz. “single benches, 
cross-ways, like the desks of an ordinary class room. 5 ’ 

It must be remembered that qualitative analysis now occupies 
a secondary place in an elementary course, and a great number 
of reagents is not required for preparations and simple quantita¬ 
tive experiments. The superstructure of shelving may there¬ 
fore be replaced by a single rack for the common reagents. 
This allows perfect supervision from the raised demonstration 
table in front of the benches, and the work of the class can at 
any moment be interrupted for explanation or revision of the 
work done, or for an experiment made by the master himself. 
It is surely a mistake to divide an elementary course of chemistry 
into two parts—theoretical and practical; the proposed arrange¬ 
ment allows of the practical work forming a part of the general 
course. 

In this county this arrangement has been successfully carried 
out. The grammar schools are, however, unwilling to risk the 
refusal of the Science and Art Department to recognise such a 
laboratory for earning grants, the old-fashioned benches with 
uncleanly teak tops and rarely used drawers and cupboards 
being usually insisted on. T. S. Dymond. 

County Technical Laboratories, Chelmsford. 


The Origin of the Doctrine of Compensation of Errors 
in the Infinitesimal Calculus. 

I should be much obliged if you could help me by inserting 
a query on this point. 

Lazare Carnot, at the end of his “ Reflexions sur la Meta¬ 
physique du Calcul Infinitesimal,” stated that “it is singular 
that in this indispensable condition of elimination the real 
character of Infinitesimal Quantities . . . should not hitherto 
have been discovered.” 

However, Lagrange (see “CEuvres,” t. vii. p.595) had explicitly 
stated this doctrine many years before. Very possibly Carnot 
did not see this note, but Lagrange again stated it in the preface 
of his “ Theorie des Fonctions Analytiques,” which Carnot had 
certainly seen, as he quoted some passages from it in the later 
editions, at least, of his “ Reflexions.” 

If Carnot has any right to an independent discovery, he could 
hardly have quoted Lagrange in the first edition of his work. 
The first edition of both Carnot’s and Lagrange’s works was 
dated 1797. 

I have been unable to find a first edition of ‘ ‘ Carnot ” here, so 
write to ask if any one can tell me whether there is any mention 
or quotation of Lagrange in it. Philip E. B. Jourdain. 

63 Chesterton Road, Cambridge, June 30. 


Robert Browning and Meteorology. 

Robert Browning’s well-known description of Aurora 
Borealis, in “ Easter Day ” (c. xv. xvii), is so graphic that it must 
have been written from personal observation. Probably few 
persons can fully appreciate its accuracy ; but on September 24, 
in that wonderful Aurora year 1870, just such a display took 
place, which I had the fortunate opportunity of watching nearly 
all night from the Welsh hills, when all the phenomena 
Browning describes, and many others, were abundantly visible. 
But I can find no account of any such display having been seen 
in these latitudes earlier in the century, and “Easter Day” 
dates from 1850. 

The lunar rainbow in “Christmas Eve” (c. iv. and vi.), 
which “ rose at the base with its seven proper colours chorded,” 
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